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Gas Cylinders Sectional Committee, MED 16 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Gas Cylinders Sectional Committee had been approved by the Mechanical Engineering Divisional Council. 


This standard was first published in 1980. In this revision, certain changes have been made in consultation with 
stakeholders for better implementation of this standard. 


This standard has been formulated as a guide to cylinder manufacturers and inspecting authorities. It is, of necessity, 
general in nature although some specific limits are recommended. It should be distinctly understood that it will not 
cover all circumstances for each individual cylinder type. Moreover, the personal experience of the examiner in the 
inspection of cylinders is an important factor in determining the acceptability of a given cylinder. 


During various stages of manufacturing of the welded gas cylinders, visual inspection should be carried out to 
ensure quality and safe working of cylinders. 


Manufacture, possession and use of any gas when contained in cylinders in compressed or liquefied state is regulated 
under the Gas Cylinder Rules, 2004 and as enforced by statutory authorities under the rules. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result ofa test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


VISUAL INSPECTION OF LOW PRESSURE WELDED 
STEEL GAS CYLINDERS DURING MANUFACTURE — 
CODE OF PRACTICE 


(First Revision ) 


1 SCOPE 


1.1 This standard covers the measurement of various 
external and internal defects by visual inspection and 
the limiting criteria for the acceptance of newly 
manufactured cylinders for use with filling of low 
pressure gases, on the basis of extent of defects revealed 
by visual inspection. 


1.1.1 The limits specified in this standard apply only to 
newly manufactured cylinders. They do not apply to 
cylinders already in use. For cylinders in use the 
following Indian Standards have already been 
formulated: 


IS No. Title 

5845 : 1993 Code of Practice for inspection of 
low pressure gas cylinders other 
than LPG cylinders in use (second 
revision) 

8433 : 1984 Code of Practice for visual 
inspection of dissolved gas 
acetylene cylinders (first revision) 

8451 : 2009 Periodic inspection and testing of 


high pressure gas cylinders — 
Code of Practice (second revision) 


2 REFERENCE 


The standard listed below contain provisions which, 
through reference in this text constitute provisions of 
this standard. At the time of publication, the editions 
indicated was valid. All standards are subject to revision 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying 
the most recent editions of the standards indicated 
below: 


IS No. 
817 : 1966 


Title 
Code of Practice for training and 
testing of metal arc welders 


3 INSPECTION EQUIPMENT 


Exterior corrosion, denting, bulging, gouges or digs 
are normally measured by simple direct measurement 
with scales or depth gauges. In brief, a rigid straight 
edge of sufficient length is placed over the defect and 
a scale is used to measure the distance from the bottom 


of the straightedge to the bottom of the defect. There 
are also available commercial depth gauges which are 
especially suitable for measuring the depth of small cuts 
or pits. It is important when measuring such defects to 
use a scale which spans the entire affected area. When 
measuring cuts, the upset metal should be removed or 
compensated for so that only actual depth of metal 
removed from the cylinder wall is measured. For curved 
surfaces, such as the dished end, use a matching profiled 
template to measure the depth of the defect instead of 
straight edge. 


4 VISUAL INSPECTION OF CYLINDER SHELL 
AND DISHED ENDS BEFORE ASSEMBLY 


4.1 Lamination 


4.1.1 Definition 


Appearance of successive metallic layers on the cylinder 
wall. 


Limits — Special attention shall be paid to the cut or 
trimmed edges which may disclose the existence of 
laminations, shearing, cracks and other objectionable 
defects. Presence of lamination or cracks shall be a cause 
for total rejection. No repair is permissible. 


4.2 Sliver 
4.2.1 Definition 


Portion of metal peeled out due to a defect in the raw 
material. 


Limits — Any sliver present in the cylinder shell and 
dished ends shall be chipped out or ground flush with 
parent metal. The actual wall thickness shall not be less 
than the minimum allowable thickness after chipping 
or grinding. 


4.3 Wrinkle 
4.3.1 Definition 


Localized undulations or uneven surface similar to 
corrugations in diameter at the straight portion of the 
cylinders, halves or dished ends. 


Limits — Wrinkles observed in cylinder shell and 
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dished ends shall be accepted if the depth of the wrinkle 
is 1 mm or less. If the depth exceeds 1 mm, the excess 
shall be ground and the minimum allowable thickness 
of cylinder shell and dished ends is to be ensured after 
grinding for acceptance. 


4.4 Isolated Pitting 
4.4.1 Definition 


Local corrosion not in excess of 6 mm diameter and 
occurring not more frequently than one in any 50 cm? 
of the surface. 


Limits — Any pitting in excess of the dimensions stated 
above shall be ground smooth and minimum allowable 
wall thickness shall be ensured. The pitting within the 
dimensions stated in the definition needs no grinding 
operation. 

NOTE — By corrosion is meant corrosion in raw material or 


semi-finished product due to over-pickling or atmospheric 
corrosion due to storing in open space for along time. 


4.5 Line Corrosion 
4.5.1 Definition 


When the pittings are not isolated but are connected or 
nearly connected to others in a narrow band or line, 
such a pattern is termed as line corrosion. This condition 
is more serious than isolated pitting. 


Limits — Any line corrosion in excess of 6 mm width 
or more than 50 mm in length shall be ground smooth 
and minimum allowable wall thickness shall be ensured. 
The linetcorrosion within 6 mm width and less than 50 
mm in length needs no grinding operation. 


4.6 General Corrosion 
4.6.1 Definition 


General corrosion is that which covers considerable 
surface areas of the cylinder. It reduces the structural 
strength. It is often difficult to measure or estimate the 
depth of general corrosion because direct comparison 
with the original wall cannot always be made. General 
corrosion is often accompanied by pitting. 


Limits — The cylinder shell and dished ends shall be 
rejected when the actual minimum thickness remaining 
under the area of general corrosion is less than minimum 
allowable thickness. 


4.7 Scale Mark and Scale Pit 
4.7.1 Definition 


An indentation formed by the scale on the raw material 
during rolling operation. 


Limits — The actual wall thickness remaining under 
the area of scale pits shall not be less than the minimum 


allow able wall thickness. The scale pits which can 
adversely affect the safe working of the cylinder shall 
be ground smooth and checked for minimum wall 
thickness. 


4.8 Dig 
4.8.1 Definition 


A sharp impression where the surface material has not 
been penetrated. 


Limits — The cylinders shall be condemned where the 
length of the dig exceeds 75 mm or the depth of the dig 
exceeds 1/4" of the original wall thickness. 


4.9 Cut (Gouge) 
4.9.1 Definition 


A sharp impression where the surface material has been 
penetrated. 


Limits — Cylinders shall be condemned when a cut on 
a cylinder is 75 mm or more in length or the wall 
thickness is less than three-quarters of the minimum 
allowable wall thickness. 


4.10 Dent 
4.10.1 Definition 


A blunt impression where the surface material has not 
been penetrated. 


Limits — The cylinders shall be condemned if the depth 
of the dent exceeds 1/10" of the average diameter of 
the dent or the average diameter of dent exceeds 1/4" 
of the diameter of the cylinder or the dent is on a weld. 


4.11 Die Mark 
4.11.1 Definition 


Indentation formed during drawing operation due to 
foreign particle adhering to the die. 


Limits — Die marks which are deeper than 0.5 mm 
shall be ground smooth and minimum allowable wall 
thickness shall been sured. 


5 VISUAL INSPECTION OF CYLINDER 
ASSEMBLY BEFORE WELDING OPERATION 


5.1 Before Welding 


5.1.1 The surface to be welded shall be free from foreign 
material, such as grease, oil or marking paints for a 
distance of at least 10 mm from the weld edges. 
Irregularities in fusion faces which are likely to affect 
the quality of welding shall be removed before welding 
is commenced. 


5.1.2 All tack welding shall have been properly carried 


out in such a manner that no crack arises in tack welds 
or in parent material. 


5.2 Before Valve Fitting 


5.2.1 All visual defects as given in 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 4.9, 4.10 and 4.11 shall be checked. 


5.2.2 Check for circumferential welding area no metal 
flow shall be visible. 


5.2.3 The cylinder shall be dry and clean of any foreign 
material. 


6 VISUAL INSPECTIONS OF WELDS 


6.1 All the cylinders before stress-relieving operation 
shall be inspected and visible defects, such as cracks on 
welds, pin holes, incomplete fusion etc, shall be repaired 
by removing the defective welding by grinding, 
chipping, machining or by any other approved methods 
to sound metal and re-welding, care being taken to 
ensure proper penetration and complete fusion of the 
fresh weld deposit with the sound metal. 


6.2 The weld joint shall be free from undercuts but slight 
intermittent occurrences may be disregarded provided 
that such undercut is not in the form of a sharp notch 
(see IS 817). 


6.3 The welds shall have an even finish and shall merge 
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into the parent material without abrupt irregularity. 


6.4 The joint in the weld run where welding has been 
commenced and weld craters at the finished point shall 
be as smooth as possible and shall show no pronounced 
lump or recess in the weld surface (see IS 817). 


6.5 Any crack found in the heat affected zone of the 
parent material shall be a cause for total rejection of 
the cylinder. No repair is permissible. 


7 VISUAL INSPECTIONS OF THREADS 


Check for broken threads or excessive corrosion. Clean 
with hand threading die. 


8 VISUAL INSPECTIONS OF MARKING ON 
CYLINDER 


All markings as per standard and approved drawing to 
be checked. No detail shall be missing. 


9 VISUAL INSPECTIONS OF ATTACHMENTS 


9.1 The profile of all attachments like top ring (valve 
protecting ring) and bottom ring (foot ring) shall be 
smooth and as per approved drawing. 


9.2 In case of valve protecting ring includes a pipe then 
the weep hole shall be closed with some approved 
sealant after heat treatment. 
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